Nations can be distinguished in terms of whether domestic or international research is cited.
Introduction
The sciences develop internationally, but the funding is mainly national. In a time of "America first" and similar developments in other countries, national governments are challenged to legitimate funding in terms of national priorities. The tensions and trade-offs between international and national perspectives can be expected to differ among disciplines.
While one can legitimately dispute positivism in "German sociology" (Adorno et al., 1969; Leydesdorff & Milojević, 2015) , alternative approaches in physics, e.g., "Deutsche Physik" or biology on the basis of national aspirations can be considered obscure (Graham, 1974; Lecourt, 1976) . However, there can be a tension between national and international research agendas. Hagendijk and Smeenk (1989) used the metaphor of "national subfields" which may be specific in the dependency on domains and resources like a specific lake district. Merton (1973) distinguished between the development of the international literature and national "styles" in the social sciences responsive to local conditions. Scientific elites can play a mediating role in appeasing the tensions that emerge between national resources and international main-stream research (Mulkay, 1976) . Adams (2013) has argued that there is a "fourth age" of research in which the growing divide between international and domestic research will influence each nation's ability to draw on the global knowledge base and influence its national scientific wealth. From this perspective, one can expect that a comparative analysis of references in highly-cited papers may show some differences in the degree to which the most impactful (relatively highlycited) research and its mainstream "platform" research might draw on an international or a relatively domestic knowledge base. Policy interventions might be deemed necessary where the disparity and connection between the domestic base and the international network grows too large and; the related management considerations might apply equally at institutional as at national levels.
In this study, we review a diversity of specific bibliometric studies at the country level and identify a gap of policy significance. We suggest that one needs to ask not only "which country produces the highly-cited papers" but also "can we determine the countries on whose research the highly-cited papers build"? Whom do researchers cite given the pressures to maintain both a national and international profile? Is the orientation tout-court international (Merton, 1942) or are national contributions nevertheless cited above expectation? Abramo and D'Angelo (2018) noted that country affiliations of the citing authors can be used to trace the countries benefiting from results produced in a national research system.
To test national benefits we focus on the research output of three leading European research economies in natural sciences and ask where their researchers look for the knowledge that underpins their most highly-cited papers. Is this restricted to national resources or does it reflect a growing differentiation between the domestic and the international research enterprise? Which implications does this have for growing international networks and the way knowledge is shared? And does the outcome indicate differences in the degree to which each country's knowledge is useful for itself and other countries?
Many country-level studies include China because of the disruptive effect of its economic growth on a previously stable world order. Most of these studies describe China's explosive increase in publications (e.g. Xie, Zhang, & Lai, 2014) whilst finding that citation impact remains relatively low (e.g. Leydesdorff, Wagner, & Bornmann, 2014; Zhou & Bornmann, 2015) . However, Confraria, Godinho, and Wang (2017) use more recent data and find that "the average Chinese citation impact is very close to the world average, and that China is already performing considerably better than the world average in some scientific areas, such as 'Agricultural Sciences'; 'Engineering'; 'Mathematics'; 'Plant & Animal Science', and 'Social Sciences'" (p. 269). The reasons for China's rise in research performance have been discussed (Sun & Cao, 2014) and suggestions made around increasing the quality of research (Yang, 2016) .
Many bibliometric studies at the country level use only simple indicators such as raw paper counts and citation averages. Some studies, however, have investigated bibliometric data in more elaborate and revealing ways, e.g. by using country-shares of world citations in relation to shares of publications. Hassan and Haddawy (2013) explored the knowledge flows among countries and developed the web-based tool Knowledge-MAPPER. Based on a new source of bibliometric data (Microsoft Academic), Dong, Ma, Shen, and Wang (2017) presented numbers on country-shares of global citations and related them to productivity: "During the early 20th century, the US, Germany, and the UK created 95% and collected 97% of the world's citations, while these two shares were decreased by about half as of the 21st century, to 46% and 58%, respectively".
The critical characteristic of all these, very diverse, studies is that they look at a country as an entity in a global set of similar entities. They do not consider interactive aspects.
By contrast, when Bornmann, Wagner, and Leydesdorff (2018) looked at country shares, they focused on the shares of domestic publications that are cited rather than shares of global citations acquired. They analyzed which national publications were cited in the global slice of "elite publications" (defined as the 1% most frequently-cited publications). This is a "backward citing" view while conventional analysis of citation shares -impact -is based on a "forward citing" view; in the backward view, the analysis is directed towards the shoulders on which (impactful) research subsequently stands (Bornmann, de Moya-Anegón, & Leydesdorff, 2010; Merton, 1965) . The results of Bornmann et al. (2018) confirm a continuing significance for US research, in agreement with Rodríguez-Navarro and Narin (2018). Further "strong shoulders" are Switzerland, the Netherlands, the UK, and Sweden.
Although Germany is often identified as strong in terms of citation impact (e.g. Marshall & Travis, 2011) , the results of Bornmann et al. (2018) suggest that Germany does not belong to the group of top-performing countries.
In the present paper we have two objectives, addressing both data content and statistical research in the context of the previously published literature. Following the approach of Bornmann et al. (2018) , we investigate the shoulders on which national research stands. We compare Germany with two other leading European nations. In a recent study, Bakare and Lewison (2017) show that "there is a clear tendency for authors of scientific papers to over-cite the papers by their fellow countrymen (and countrywomen) relative to the percentage presence of their papers in world output in the same field" (p. 1199). These authors investigated six scientific fields (astronomy, birds, cancer, chemistry, diabetes and engineering) and seven publication years (1980, 1985, 1990, 1995, 2000, 2005 and 2010) .
The tendency for "over-citation" is stronger for scientific fields of more national interest and has decreased over time. Tang, Shapira, and Youtie (2014) choose the term of "clubbing effect" as a label for a similar phenomenon.
Based on a similar cited references analyses to those used by Bornmann et al. (2018) , we investigate in this study whether these differentials in citing patterns are found when we focus on three leading scientific nations.
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The second objective is to investigate the relationship between citation performance and country assignments of papers. We used regression models to target this objective by controlling for moderating variables (e.g. the number of countries to which the co-authors of a cited paper belong). The regression analysis follows an approach introduced by Bornmann (2016) . National data used in this study were not analysed on an aggregated country-level (as it is usually the case in the studies discussed above) but on the level of single cited references.
The chief advantage of such a methodology is that one can show the change in importance of a cited reference in "elite publications" relative to all other cited references in a given year of citing papers.
Methods

Dataset
This study is about the shoulders on which highly-cited research stands. The precursor study by Bornmann et al. (2018) is based on all cited references in the global set of papers that belong to the 1% most frequently cited papers ("highly-cited papers"). Citation counts increase over time at a field-dependent rate, so raw counts are normalized for time and subject category. Percentiles of citation counts are used as a proxy for the quality of the cited publication (Bornmann & Haunschild, 2017) . The calculation of percentiles is an established method in bibliometrics (Hicks, Wouters, Waltman, de Rijcke, & Rafols, 2015) . Among the various ways to compute citation percentiles, we use in this study Hazen percentiles (Hazen, 1914) : 1 higher percentiles indicate higher citation impact (Bornmann, Leydesdorff, & Mutz, 2013) . For example, a percentile value of 99 indicates that the paper belongs to the 1% most frequently cited papers in its publication year and subject category.
The bibliometric data used in this paper are from an in-house database developed and maintained by the Max Planck Digital Library (MPDL, Munich) which is based on the Web of Science (WoS, Clarivate Analytics). We included only papers from the natural sciences in our study (using the OECD field categorization scheme on the major code level) because of the following reasons: (1) we expect differences in the results between (i) natural sciences and
(ii) social sciences and humanities. (2) In many social sciences and humanities fields, it is problematic to use bibliometrics. The analytical set of papers was reduced by focusing on all cited references in the national publication set for three countries: Germany plus the Netherlands, and the UK as comparable and high-performing countries. To evaluate change over time, we include papers published in the sample countries from three publication years: 2004, 2009, and 2014 . The choice of 2014 as the most recent publication year was dictated by the need to maintain a citation window of at least three years for publication analyses (Glänzel & Schöpflin, 1995) . The current release of available data includes citations through to the end of 2016.
Citation rates vary for publications of different document type (Aksnes, 2006) and subject categories. For this reason, only documents classified as "journal articles" were included in the study. Articles from the three publication years were classified bimodally as belonging either to (1) the 1% most-frequently cited, by subject category and publication year, or (0) not being so highly-cited (thus producing a binary variable where 0 = not highlycited and 1 = highly-cited).
The shoulders on which published articles stand are the references they cite. In this study, only cited references could be considered which are themselves covered in the WoS.
Metadata, such as the countries of the authors, are only available for these cited references.
The cited references for this study are also restricted to articles to avoid distortions by This accords with the tendency of citing authors to include publications from the recent years in their reference lists (Bornmann, Ye, & Ye, 2017) . In other words, we focus on the research front and fields with a relatively short-term citation cycle (de Solla Price, 1970; Leydesdorff, Bornmann, Comins, & Milojević, 2016) .
The final counts of data points included in the statistical analyses are shown in the relevant results sections.
Statistical model
We used regression models to analyze cited references as basic units. The dependent and independent variables refer to the cited paper (e.g. the authors' country) and the citing paper (e.g. whether it is highly-cited or not). Logistic rather than linear regression is used because the dependent variable is a binary variable: the units i are references cited in articles that are themselves highly-cited (yi = 1) or not (yi = 0). Since we are interested in the effect of the characteristics of cited references (especially their country assignments) on the probability of being highly-cited, the dependent variable is a binary variable: it is the status of the citing article being highly-cited or not. The link between the observed binary variable yi and the continuous latent variable yi* in the regression model is defined as
References cited in highly-cited articles (yi = 1) are cases with positive values of y*;
references cited in articles that are not highly-cited (yi = 0) are cases with negative or null values of y* (Long & Freese, 2014) .
In the multiple logistic regression the dependent variable (here: the probability of citing articles being highly-cited) is predicted by a linear combination of several independent variables (here: especially the country assignments of cited references) (Kohler & Kreuter, 2012) :
In equation 2, x1i is the value of the first independent variable for cited reference i, x2i
is the corresponding value for the second independent variable etc. β1, β2, …, βk-1 are the regression parameters which represent the weights assigned to the independent variables. β1, β2, …, βk-1 are unknown constants which are estimated from the underlying data; εi is chance variation (i.e. noise, disturbance, or error) (Hoaglin, 2016) . To simplify the interpretation of the results for the independent variables, the percentages of change in odds are given which are calculated by using the formula:
This percentage expresses the practical significance of the results (Cumming, 2012) .
We included independent variables on the level of citing as well as cited papers: (1) On the level of the citing paper, we include the publication year to differentiate between the cohorts of citing years. Furthermore, we consider the number of author-countries listed on a paper as independent variable. In this study, we define papers with at least one German author (an author with a German affiliation) as a German paper and define similarly for the UK and the Netherlands. Since many papers in the natural sciences are produced through international co-authorships, it is necessary to control the number of mentioned countries on the citing paper in the regression models (see here Abramo & D'Angelo, 2018) . Iribarren-Maestro, Lascurain-Sanchez, and Sanz-Casado (2007) suggest the number of countries co-authoring a paper is positively related to its citation impact.
(2) On the level of cited references, we consider the number of countries mentioned on a cited paper. The reason is the same as for the consideration of this variable on the citing side. The year of publication considers the time difference between publication of the citing paper and the cited paper in the regression model (e.g. a value of "2" for the independent variable means that the cited reference was published two years before the citing publication).
The citation percentile indicates the citation impact of the cited paper. We control the quality of the cited paper in a part of the regression models to see whether country effects are visible independent of the quality of the cited paper. The language of the citing paper has been included as independent variable, since one could expect a stronger national orientation in citing for national than for international papers (in the case of German and Dutch citing papers). Furthermore, ten countries of particular research significance are, when mentioned among the addresses of a cited paper (or not), considered as binary independent variables in the models. Since the country variables in the various models (which we performed) differ, we explain the variables in more detail in section 4.
We performed robustness checks to analyze whether the results of the regression models significantly changed dependent on the included countries as independent variables.
First, we re-calculated all regression models including the five most important (most frequently cited) countries (instead of the ten) to investigate how this affects our results.
Second, we added randomly five and ten further countries, respectively, from the countries at the eleventh and fortieth place among the most frequently cited ones, respectively. The results of these further analyses are added to the appendix. The robustness checks for all models
showed that the value of the coefficients may change (slightly), but the sign of the coefficients did not change. There is only one exception: the sign of the coefficient for UK changed from positive to negative in one model (see Table 12 ).
It is a further requirement of regression analysis that the cases in the dataset are independent from one another. In the dataset of this study, this requirement is violated by including more than one cited reference from an individual citing article (whether or not they were highly-cited). In other words, the cited references are clustered within citing articles.
Stata, the program used for the statistical analyses (StataCorp., 2017), provides the option of computing robust standard errors with additional corrections for the effects of clustered data (Long & Freese, 2014) . The use of this option in the regression model does not change the coefficient estimates, but the standard errors. A detailed discussion of logistic regressions with clustered data can be found in Hosmer, Lemeshow, and Sturdivant (2013) . According to Angeles, Cronin, Guilkey, Lance, and Sullivan (2014), Stata's cluster option "is a postestimation modification (meaning that it influences standard error estimation, but only after point estimation is complete). The standard error estimates generally grow larger because the correlation of errors at the individual level left the misimpression in the first regression (which ignored possible correlation of errors) of more independent variation in Y between observations than was actually the case" (p. 11).
Results
Regression models calculated for three countries (Germany, the Netherlands, and the UK) are used to explore the effect of cited references from specific countries on the probability of being highly-cited. The results are presented in sections 4.1, 4.2, and 4.3.
Germany
The underlying data for the regression analyses for Germany are articles (whether or not they were highly-cited) with at least one German affiliation. The cited references in these articles have been published by authors from well over 100 countries, but the regression analysis would be unwieldy with so many countries so the sub-set included as independent variables are only those that are relatively frequently referenced. Table 1 shows the ten countries that have the highest reference frequency. Where a cited reference is assigned to more than one country (i.e. it has author addresses for more than one country), then the contributing countries have been fractionally counted. For example, if the authors of the cited paper are from three countries, the paper has been assigned one-third to each country (regardless of the frequency of authors per country for that paper). There is an average of 7.5 cited references (minimum=1, maximum=196). Table 7 (in appendix 6.1) presents statistics for the dependent and independent variables included in the regression analysis. In the case of binary variables, the mean can be interpreted as proportion. For example, the dependent variable is a binary variable: 3% of the references are cited in German papers that are among the 1% most frequently cited papers. The variables in Table 7 refer to two levels: citing and cited (see the description of the independent variable in section 3.2). Table 2 shows the results of two regression analyses (models A and B). The only difference between the models is the inclusion of the citation percentiles as an independent variable in model B. The effect on the citation impact of the citing paper of author countrycount on the cited papers has been tested by excluding (model A) and including (model B) the cited paper's impact: do the results change if citation impact as a proxy of cited paper quality is included? Table 2 lists the coefficients in log-odds units, which are the values for the regression equation (see section 3.2) for predicting the dependent variable. This column also contains the 95% confidence intervals (CIs) for the odds ratios. Since the sample size of this study is very high, statistical significance of the coefficients is scarcely meaningful (Kline, 2004) .
The relationship between the independent and dependent variables can be interpreted based on the percentage changes in Table 2 . The percentage for the number of countries, for example, can be interpreted as follows: for each additional country among the addresses of a cited paper, the odds for the citing paper of being highly-cited decrease by 7.8% where all other variables are held constant. This percentage slightly changes if paper percentiles are included in the model (from 7.8% to 7.2%). Both results mean that the likelihood that the citing paper will be highly-cited is affected by the number of countries attributed to the cited reference. Since the percentages are of the same order in models A and B, there is also little effect from the citation impact of the cited references. If we consider the specific countries in Table 2 , there are high percentage values for the USA (51.9%), the UK (37.3%), and Canada (32.7%) (again, irrespective of the paper percentiles of the cited references). The implication is that where published research from these countries is cited as their "shoulders", then it is more likely that the citing paper will be highly-cited. By contrast, with 2.5%, Switzerland's output has a significantly lesser effect on being highly-cited. It is notable that the likelihoods for most countries are significantly reduced (see the column factor change in percentages) if impact percentiles are included in the model. By including this variable, the country effect becomes visible independently of the quality of the papers. Model B shows the effect where cited paper impact is controlled. The changes for the USA (reduced by a factor of around 2) and for the UK and France (reduced by a factor of around 1.6) reflect the research capacity of these countries. The output of these countries may be of high quality (citation impact), but the residual country variables in model B demonstrate the varying likelihood that these outputs will contribute to highly-cited papers.
Reasons may include differences in the availability of papers for citation, self-citation effects, and -most importantly -relative reputation (of countries or institutions) in their global network.
Germany is the only country with a negative percentage change in both models in Table 2 . This means the likelihood that the citing paper is highly-cited decreases by about 11% if that paper has cited at least one German paper. Figure 1 shows the different probabilities that the article will be highly-cited related to German authorship on the cited publication and the publication year of the citing article. The trend suggests the effect, with or without German authors, increases over the citing years. The further calculation of ideal types (which are hypothetical observations with substantively illustrative values, see Long & Freese, 2014) shows that the estimated probability of a German citing paper being highlycited is 0.027 where a German paper is cited (the results are not shown in a table). This accords with the mean value of being highly-cited in the dataset (see Table 7 ) and is significantly lower than, for example, the estimated probability for the USA (0.036). Taken together, the results for Germany show that its presence among cited papers is negatively related to the likelihood of a German citing paper being one that is highly-cited. Furthermore, the citation of German papers does not seem to be triggered by quality aspects: the percentage change between models A and B in Table 2 is relatively small.
Switzerland is the only country in Table 2 with a positive (model A) and negative (model B) percent change: if quality aspects are excluded from the regression model the coefficient is small, but positive (2.5); if Hazen percentiles are included in the model, the percent change becomes negative (-9.3). There seems to be a bias among authors of German papers to cite Swiss papers independent of the quality of the cited papers which leads to the lower probability of being highly-cited. One reason for this result might be that many researchers from Germany have worked in the German-speaking part of Switzerland and maintain a close collaboration. Figure 1 . Likelihood of being highly-cited (from regression model A) related to the publication year of the citing paper and the presence of a German-authored article among its cited references.
Our result concerning Germany appear to agree with Bornmann et al. (2018) : this country does not belong to the group of top-nations if we address the shoulders on which research stands. However, the results for Germany are different from the results for nearly all other countries (with the exception of Switzerland) in both models not in scale but in sign:
that is to say, the outcome for the set of citing papers with a German address suggests that cited articles with a German address are instrumentally linked to the result of the citation impact analysis. In the following sections, the comparison with the Netherlands (section 4.2) and the UK (section 4.3) will show whether this is a common phenomenon across national systems.
The Netherlands
The countries most frequently referenced articles in articles with at least one Netherlands-author and published in 2004, 2009, and 2014 (see Table 3 ) are similar to those for Germany (see Table 1 ). The only change is that Switzerland has been replaced by Spain. The Netherlands has an odds ratio smaller than 1, unlike the results for Germany. In other words, the change from the German citing set to the Netherlands citing set leads to a change between Germany and the Netherlands in the odds ratio associated with the samecountry cited set. As for Germany (see Table 2 ), inclusion of percentiles as a proxy for quality has scarcely an effect on the outcomes of the regression analyses (the percentage change values for the Netherlands are almost equal in both models --14.8 and -14.0, see Table 4 ). German results (see Figure 1) . For all citing years, the probability of being highly-cited is lower where cited papers have at least one Dutch author and the difference between groups increases in more recent years. Figure 2 . The likelihood of a Netherlands-authored paper being highly-cited (from regression model A) with regard to the presence or absence of a Dutch author on a cited publication and the publication year of the citing paper.
UK
The UK analysis reiterates the approach applied to Germany and the Netherlands. The countries included in the UK regression models (Table 5 ) are similar to those for the Netherlands (see Table 3 ). The UK statistical analysis is based on 840,697 cited articles in 111,454 citing articles with at least one author with a UK address. There were 183 cases excluded from the analyses because of missing values; each UK citing article has an average of about 7 cited references (minimum=1, maximum=315). Table 9 (in appendix 6.2) presents the key values for the dependent and independent variables included in two regression analyses. The mean citation percentile (last row) displays about the same values as for Germany (see Table 7 ) and the Netherlands (see Table 8 ). In other words, the authors from all three countries cite papers from the last three years that have a similar level of citation impact.
The results of two regression models A and B do not repeat the pattern observed for Germany and the Netherlands (see Table 6 ). The UK has an odds ratio, which is close to one, but not negative. The percentage values of the outcomes of both regression analyses are lower for the UK than for many other countries in the table. This difference for UK-citing articles compared to those of the other countries (Germany and the Netherlands) can be seen in Figure 3 . The probability of being highly-cited is even slightly higher for papers referencing papers with at least one British author than for papers referencing papers without British authors. Internationally co-authored research papers are becoming more frequent and they account for the more highly-cited component of the output of leading research economies.
The authorship of that output is, by definition, shared with other countries; much less is known about the research on which this highly-cited international network draws for its inspiration and authority.
In this paper we have shown for two countries (Germany and the Netherlands), that articles co-authored by researchers in one of these countries are less likely to be among the globally most highly-cited if they also cite "domestic" research (i.e. research authored by the same country). To put this another way, papers which stand on domestic shoulders are expected to be less well-cited than papers that stand on international shoulders. The results also point to a national bias in citing (see section 2) which has been explained by Gingras and Khelfaoui (2018) as follows: national publications are "more visible in their country than international publications, in all disciplines" (p. 525). However, the difference in citing between "domestic" and "international" research is not visible for the UK highly-cited papers.
As with most analyses of research activity and performance, the comparative aspects are of particular policy significance. The US is an important "shoulder" for other country's domestic and international literature. Similar findings have been published by Gingras and Khelfaoui (2018) . The differential analysis between more and less highly-cited papers reveals a significantly greater likelihood that research citing domestic literature will be less well cited for Germany and the Netherlands. These effects are consistent over the three sample years. By implication, this may suggest that there is a potential separation between the domestic and internationally-engaged parts of the research base in those countries. Policy attention in the countries may need to focus on the location, the causes, and on measures that mitigate further disengagement.
The evidence for Germany and the Netherlands suggests that citing papers that draw on the international literature are more likely to attract citations. This could be for two reasons: first, they cite international literature because they contain analysis and results of wide significance, which in turn attracts attention; or, second, because they also have diverse international authorship and come to the direct attention of a wider readership. Equally significant is the finding of our study that less well-cited research draws more heavily on domestically-authored references.
Our results suggest a stratification in national publication systems in terms of international or domestic orientation of the knowledge base from which authors cite. This stratification is not (or no longer) an effect of language because international publications in Dutch are virtually non-existent. Funding is a source of national orientation which may distract from international participation as may be other elements of the institutional structures of the publication system which are culturally and nationally specific. The role of the German-speaking part of Switzerland which functions as an independent part of the German system is worth further investigation. Significantly, the UK is fully integrated in the Anglophone publication system.
A domestic orientation is not necessarily an indicator of weak achievement. Indeed, it may be an important component in the research process that the domestic development of the research "platform" on which "peak" activity can build should be more domestically referential. This point is addressed by Rochmyaningsih (2017) in a similar form, but in another context: "In the case of Indonesia, the small number of papers contains research about climate change, earthquake geology, the genetics of malaria, tropical forests, peatlands and high-energy physics. The findings could help to make our country a better place to live in.
Yet, in my experience in covering science issues, most of these findings are ignored in the process of policymaking. This is a problem that Indonesia -and others -should address. For example, last month, Indonesian scientists published a study of a new geological fault system in the Indian Ocean, which increases the chance of earthquakes in the north of Sumatra (S. C.
Singh et al. Sci. Adv. 3, e1601689; . The value of such a paper is not in its contribution to boosting our national scientific profile abroad, but in its role in improving disastermitigation policy at home" (p. 7). We think that this point requires further exploration.
Why is this important for research policy and management? If internationally collaborative research is increasingly the "location" of the most significant work then research that is not founded on this (i.e. that does not cite this) may be less well-informed. It is not standing on the "shoulders of giants", it does not see further and it is therefore less likely to be of wider significance in the international literature. The UK articles' probability of being highly-cited, where there is a very small difference between articles that do and do not stand on domestic shoulders, is competitive with that of the US. To be equally competitive, German and Netherlands research policy may need to respond to this.
At the end of this paper, we would like to address a point which was made by Sørensen and Wiborg Schneider (2017) and concerns all studies investigating the performance of countries. One can see it as a limitation of all these studies. The authors tried to find an answer on the question of how Danish research is. They show -for this small country -that "Danish research" is in 6 out of 10 cases research affiliated with at least one other country. Furthermore, close to 40% of new recruitments in Denmark are researchers with foreign citizenship. The authors conclude that "contemporary research has become a highly transnational activity" (Sørensen & Wiborg Schneider, 2017, p. 140) . In other words, a paper assigned to a specific country based on the authors' affiliations is as a rule affiliated with other countries in any sort. It is thus increasingly difficult in bibliometric analysis to separate clear country effects. In this study, we included the number of countries mentioned on a paper as independent variable and thus considered that most of the papers are more or less "international".
Our study is based on papers published in the natural sciences in three citing years and references from three cited years (in order to focus on the research front). In future studies, it would be interesting to investigate whether the results which we found hold true for other citing years and especially other disciplines than natural sciences (such as medical and health sciences) and sub-disciplines. The OECD major codes which we used in this study to separate natural sciences papers are field categorizations on a very high level. Future studies could focus on the OECD minor codes which differentiate, e.g., natural sciences into mathematics, computer and information sciences, physical sciences and astronomy, chemical sciences, earth and related environmental sciences, and biological sciences. With regard to the cited references, it would be interesting to include in future studies not only the cited references from the most recent years, but also from a longer time ago.
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